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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium of a write-once/read-many-times type 
which forms minute recording marks which deals with 
high-density recording (^100 Gbit/in^) t>y proximity 
field light and also to provide an optical recording 
method and an optical recording apparatus. 

SOLUTION: The surface of a transparent substrate 2 is 
provided with a recording layer 5 laminated and 
constituted with a metallic layer 3 consisting of, for 
example, Cr, and a metal oxide layer 4 consisting of, 
for example, silver oxide, and a transparent protective 
layer 6a consisting of, for example, SiN. The minute 
recording marks are formed and recording is performed 
by subjecting the silver oxide to thermolysis by 
Irradiating such optical recording medium with light at 
output of 5mW using a pickup of, for example, a 
wavelength 405 nm and a numerical aperture NA 0.85 
from the substrate 3 side thereof and oxidizing Cr by 
generated oxygen. 
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T „ c (D ck 3 ffi #B ft ffi © jt $ t a (D -7 5^ p« X -< 7 . it m -J \- 'y — <7 (D m m i~ 

# L^ . mmmt^mmmizmm L , m ic § a 0 le is -> x a !^;^ s i: $ ;h. . le n «^ 
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mm^m^is. it t^:f5}itLr. mm \i h ^ 'b ^ < t ^ ^5 . §■ mmmiz I) mnt 
-s :^ ;i A< »j t) T L^ -5 „ IB II e ■> h ^ $ < t ^ :^ ;i li , ^ i: fg 4 ^ te it ^ ^ s fa ^ /jN 

Jt tB t£ It T- It /j: < = ^ W <i: IB IS # a l:: .fc y ^ S g lb A< H b *i r -5 . 
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± IB K It e -v h ^ 'J^ $ < "T ^ ;i r- ii , 5t ^ c*: y /J^ ^ < igj y . fiS It ^ (7) X tK h ^ /J^ ^ < 

■r«>!&iiA<fe^o3t(DxnC'yhgii,ises$A. u>x<DBSPm^ (na) t-r-stA/ 

N A ictk 0IJ t -5 fc to . X h g ^ /h * < -r -& 1^ I* . ft ^ /J^ * < "T -5 §3 □ * ( N 
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m^mz&iS3(D%m\ziiitii^ ^ mtk it ^ t l x m it m m ^ z t \z i: -o x . leo 
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^^#tt^:tt«olBll}a)$cD^L^SBil«<*A<}itt$^^^, 
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Mm t iz'i^m L . mwimiz ^ I) ^mm t:mitLxu^-^ -<?.t:um-r ^%u0Ly;m-(! ib 

X . 

m mm ^ - <? <D X ^ iz io. c X . fitBsgitatx^K-y \- ^ u m m i m m ^ it ^ 
m<Di^mi^mu±t ^ssj; 3 1:1. 3feRgittbAxi;/xiiBB|t^PB^^$ii^tTtBa-r-sc: t 

^ !t# t -r ^ 3t IB :^ ;i T' fc -s o 

[0021] 

li*il6(Df|B^lCcktili, IBiS7-':7a>;*:t$(cJ^t6-r-S>^W3fex;t<-y hroSg^^tT** 
ic fc It ^ tB fl^ V - fig S g ^ m ( t° - S S HE ) ^ ^ S K lb 4^5 © 55- M S g )U ± t Jtc 
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tRiz ^ I) i/ium^^wiz^mm Lx ^ ^stia^ « » ©#MmbtiB*#«i:iimtic»<gL 
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. fiB|^jfeX7n°-v hcDS)g^?ti^fiiiaa)e»'i^iBttT--9(D:»;^?icffci:TiBg-r-&ci:A<nr 
B^-cfc^fcto, fIlB*flB^(DptsBH^!«^*l-^^L-CJft^^«3tl-,^:'&^»'J^I^^tv-^'(D^f^fi£^ 
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[ * B^ Hffi (D ffJ ^ ] 
IJi T , * B^ (D H (D ffj ® IC O L^ r 1ft B^ -r § „ 

|tFsBroJ:3lz*ie?fll±, »fii±lc^MK<b^BtK^)SiSib^^*SJi£t'5^aj:yt*!tC 
^S@i:^SS«JiEtfclBS^®^^L. 3t8gWlcj:yfilB#SSI<k1?sIg^^JltaSI*tlc 

»«L. KK*i^j:y^affl^K<bLTfBSiv-'j7$«jBic-f'Sct$^at-r-&3tiBita 

i*3fei;ic^ero?tiBiJ:^;4ai;3ttBfsssici3-rst(DT'fe.5. -rntt)^. ^fEB^o^as 
it Hi) h ^ m t ^ mm it i m m t ^ ^ m ^ '-J ^ ^ ^ m f}'^ i tj: ;t, m t ^ m m L tz m m 
m i ^tftmrnis^i^mis. 1 1 ^ ^ t iz j;: 1} ^ immtfuz ^ hw,^ &mm. i^t>tp i> ^ 0 

OGb i t/i n2jjiJta)fEa^|CJ4lEr#Sia/Jv|B®-7-^©JK^^pIfiEt1-SiiIBi2<D 
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* (D 3t IB II !« {* li , » IS ± ic. 'pu < t t^mmit^^f}-^ its: (±mmit^^m) t 
^ it ^ ^ m f&t i ^ m ^ <■) i, siL ti ^ m f)^ u h m (^rm) t ^mm Ltzu&im^^ 

[ 0 0 2 6 ] 

A< IS It b r 4 „ 

[ 0 0 2 7 ] 

± IB 0 1 ~ E 3 IC -r J: 3 <f 4g fiE © 3t IB II « © » tS <R|| 2 flij fe ^ L^ li « S )i 6 a ffl An f> pfe 

»«L. ^4LfcS«A<*'U^HIi3$m^t^*«i:SS5L<b^l£<b^fiC-r. C(D-|b 
^|g<b(r<^oT#^f#JS)ia)3t^tttt (SW, iSiS^cif) A<;*:#<IE<b-r'Sfcto. 
ffl L r s s L tf ffi <^ IB ii X i; n ^ A< pj t Jtt -s . 

[ 0 0 2 8 ] 

±IBfl)J:5l::|Bgili5lc#5lt*1iJiE$#SS1t^^4 t*)li?^b^^^^-r-5^BJ:y t 
*t*Mli3 t LfcaSli, pfe,^Wlc<};SJptRT'-:^ro^1b!fel)i(DftJ5j^MliKm$f6* 

|Sl $ < <b * *i iz < < . # ^ M I* , 'f > ^b « Ifij A< :^ # l^ fc ft * 4x -r Lx <i I6i A< 

o 

[ 0 0 2 9 ] 

*iiBj(D^iigi<bfetLri*, ±iB(Dj:5icjDiiicj:y$j-fi-rsK^bi^!iT-fcy. 
't'X'm^izmitt^iiiz < i^nu^m. m^L li&iinii^m if h>ti^o tsi*, ^«<D*-et^ 
. e ^ ic o c ft ^ M 1? fc y . > •lb 18 In) A< /jN $ < jp la L T t s Jt nib «!i icii JEf y ic < Lx 
. i<j)tzit>. mmmscD^m^it^mAtLxmi^tzm-^. Km^-^^i&ss.^iztsi^xt 

S S L T ^ , 
[ 0 0 3 0 ] 

■e fc y . » <g ^ ic s jt mb #1 icii y I- < LN t CD T- fc ;tt IS ii ffl -e # . iw x i* . m^-r h t 

<DX lttll^t< C o . M n . P t if O ^ H S lb ^ ^ ffl U ^ C t t T' t -S . C fl) ^ , # Jl 

)i3irffli%^*3ti^Mii.t;h.-f*ticS4jE;-r'S)t<7)-efeyM'te-3r<'5o 

±IH^]SK1bSli. fiS&iiX/<'ydi||(D^aicJ:yjKfig-r-6Ci:A<T?^^„ 01]^ I*. Sib 
m ^ ^ mm it m t t m \z it . K3g*iWIC7;u=f>*-xi:Sim**Xi:<DS^*-X*^A 
L. fe*(D3gait^ 1 0-7 0%S)t(D^itTT*ffi^X/^-y^i LTMJl^fiE^^T^CtAtT- 

[ 0 0 3 1 ] 

- 15 . ±m m\zmi^ ^^U^m t tx 14 , ±iB©J:dlc^BSiib%(D*nlftlcj:yijpi^ 
LfcS«i:Si5f§^R-efey. mb**Hf>^Lx. lxt>l*-&-f:i->1bli|Sl(D:*:#nf^ll-C 

^HKib^cD^aic, m ^\imum^ mi^tzm-^ imitm) . mi^^Ji^ti^mt 

LT, Cu, Pb, Sn. Ni. Co, Fe.Mn. Cr. Zn, Ti, Mn, Alfc-5, 

L^ltMg^^^:$#as3lcfflL^^z^:A<■^?t-5. ^mzi|^i^(D^ u±mizm^$h^t0 

X \t tji IX . 
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* . gil le C u , M n , P t i: CD # M ^ if^ ^ ffl L^ -5 ^ ^ Icii . # E ^ 1* ;h. C u 
. Mn, PtJ:^Jt-1':^|->^b^«lRJ(D:*;#U*^^^aA^bS^?■rl,^6:^g;b<fe^K ^J^IiMg 
, A I fc ^ l> li T i i: *< ffl L^ P, tl •& o 

ifc«ja*lS«-efey#a®(D}Bfi!tlcj3i+4fig)gt,X/\'-y^j£|rj: 

[ 0 0 3 3 ] 

* ^ I- fc It ^ ^ H iHb 1^ ,5: * 4- ^ « (D « M m ^ li . ^ R il <b ^ ^ ;h. *i A< f S ® 
. K*A<5c(D^felB-eii^i:<*^f#«i:K^b^^f^y. 3t^fl<J)5:1taA<*#<IE<bLTiBSi 

iM^is. Mit^^ tLxmitmt: mi^fzm-^ , % m at \z ^ ^ im m v f^m t m \z ^ it l . ± 

*v b ^ S © K ^b ( iJiJ ^ . ^ <b ^ > . K lb ^? □ - A . K ^b V V -t? A & S L^ li K -fb 

g? <D 3fe ^ t# If ief|T-^Sffl(D*IBI|g|li:a:ijLT;»;#<IE<b-r-i)„ Mic. C<DJ:3 
I^IB^5F*ifcE^v-^7li, *^f#«<DK<b^t«^f#M(0«llii:!a:y, frffimJEC^S 
I* K lb $ *i < < nm^it^lz^itt i> Z t Itt^fi ^} m L l^tz tf> . fH S -7 - 14 S S L , 
tf $8 <D ft » ^# It A< ff jt IB S 85 i* <D SI ;S A< pT «g t <f -5 . 
[ 0 0 3 4 ] 

^T 3 ^ icli £^ -f L t 2 T* fe S 14 =S o 

» « « *4 t L T 14 , •gi] K. 14 7 'J ;u m Jg , ;K 'J * - - h Bi ^i: if (D 3^ 7 X ^ <7 . * 
tzltii ^ X . fe -S) IM4 ^ a ^j: $ ffl l,^ -5 C t A< T- # 4 o ft 2 0 S S |:il4 h ^ + > y ffl 
© ^li e K if A< fit $ *l T T t J: l^ . 
[ 0 0 3 5 ] 

M IC . * ^ CD IB il !« ft ir IN T 14 . S JE C T « a M ^ |g It T t .i: o 

«aMi4. m ^ \t m s&m t ~ m 3 {z TP L tz !$. <D ^ => \z mm. me aat;/xi4ftaii6 b 

<D<fc3lc|5lt*Ci:A<-e#^). C*Lib<Dftli^6aai;/XI4ffiaii6bl4, ^tcDiljg^ 

^■r'Si«fiE©Ji#ic(4, ^Bizitmmx' hi> z tA<&wx' ^ , 

[ 0 0 3 6 ] 

^tz. ^ ix "6 ^0 It . flIBcD<J:5lc|BII^5, t>'}t>\f±mm3^:Kn'pa)Mm*^ 

^iiBrL. :k m 'p (0 mm [z ^ ^ it ^ m u L tz ^} . h ^ It ± mm it ^ m o ua ^ ^ m \z ^ 

y fE 4 L K * ^ -5- (D ia ^ S to T fc < to 15 It b -S 15 , 3fe fiB It ic J: y fg ^ L f= ISi 
$iS(tfe*-a-fcy. fe*lH4RSSB«*4*^e>(Oig»$|»±-r-5B6<|3jfif(DfctolcUlte.*t* 

*^B§<D3tlBitJS^{*lc|6ltb;h.'i)«ag6a. ftail6blzfflLNf>;h.'&*t^EJi:LTI4. -04 
XliZnStS I O20)«QS1b!^-l^S I Nfe4lN|4S i C>iCifA<Plft.*ti>. 
[ 0 0 3 7 ] 

?s (c . * IE 0^ 3fe IB ft :^ ;i 14 , mi^o ^ o \zs^±\z±mM.it^m tm^mm it.^ ^ m M 
y t^tji^mmt ^mmmfS.Ltzmmm^^t ^utmmmwiz . mrn^T.^^ ^ 
h<D'\^^ i^tk^mm ( 5K s CD g LN 3t ) L T . WLn^tjim^-<?^i^f$.t^ta>xsy^. t fi 
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31£IB®!®<*1 BirLT, «i|^l*MIBgI1~3|rjFLfcl8fi6<7)5tlBISjij|i*A<fflL^f,^i. ptfB 
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a^S?S^M^ICj;LJtl^LfcSjSS, IBIS-7-'j7a);»C^^Fli6 0nmSg[T'fey. jfitS^ 
3tlcJ;^ES)ttei| (100Gb i t/i n2mJ:) |cJJ(E;-ct-g,3t|ggij|Jt$:i:LXffiffl 

[ 0 0 6 0 ] 

mmm^~4lzml^tz%mmmm.tLx. mmm 7 iz^r^ l tz ^ izr 7. ^ K^-f^^^is 
1 6 t ^ :y h a - =7 - ^ m y 7 t ^ m ^ tz tfi.m$imm ^ 1 i:i^i:mfiiccD^a^»<iLfc, 

•y^fini 3. ■9--7H*ij«sji Aaiz-T-fx^ffiisgji 5$fii^T*>y. n^aiafisi a-e 

3tiBii^i*i 8iriBis-r^)«#$}f$fiEL. ^<7)fi-§-(rfBi:T3fee'y<7y'v^i 3 *n c> 3t ^ 

9tb:y<?7-yZfy3<J)i/iMtLXly--^-'5r^7i--\: (jt^iSftrAGSnm. 660n 
m) ^SfflUfc. C © 3fe j!S It <D (SI . fiSS*ai*Xi;/Xli!iStl^|B|$$l)gPL, 3fel2St««:i 

(100Gb i t/i n2ja±B«) lcitJ5.-ct4a/Jv)S:IBS-7-<70!)JK^$*i-SCi:A< 
5t 12 * +1 o 
[ 0 0 6 0 ] 
[lEISOO^S] 

h z t\z ^ I) . mmm%iz^i>M^&mmiznf<ix^i>i^§im(Di/iumm^t't(onit&m 

lBISv-<7(D:«;^$(c«fS$-t±r. It aj ^]Si;/XI*JSItf$ia^«<»PL^i:A<b 

A<*!lffil$tlgl/J^<tlBSiV-'j7A<}BfiE^;HT1 00Gb i t/i n2tiJ:0)Sgg 
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ja±) i-*tJ6T-#^3fe«B^iiaA<iitt$*i-5. 

[g|ji0@im^<j:i%^] 



(12) 



*#Pjg2004-158134(P2004-158134A) 



if * -r M IS Bi a @ i6 -5 , 

[05] m^a)j^ms.xsmmm\z tii^x m z (J)%ti0im{!i-\zum^ - <7 ^mfSit i> 9tnn 
yjii^lstmt^tzibaiU-^mx'&^o . 

[He] m t& (Dm m jbl u mmm iz tsi^x m 3 a)i/t%in^^tzizm^-<; t:mj$.t i>9tt&n 
[07 ] mm<r>mms.ummm\zni^x:^%m<o^un^w.immti>tztba)mf&m^7p 



[ 






2 






3 






4 






5 






6 


a 




6 


b 




7 




mmtft7.t^ -y h * * SB 


8 






9 






1 


1 


3t f a IS H M 


1 


2 




1 


4 


■9- - tH $!Hiip gp 


1 


3 


3t e /7 7 3^ gf 


1 


5 


-(■ X -i; H IS gs 


1 


6 




1 


7 




1 


8 





(13) 



«#ig2004-1 581 34 (P2004-1 581 34A) 



[Hi] 



[g]2] 



[g|3] 



6 a ^SJg 

5 se^is 



3 ±mm 

2 StS 



6 a ^IS@ 

5 ess 



4 &^mitm 
2 s« 



6 a ^.SIJ9 
5 



4 ^BH^mi 
6 b «ai9 



14] 



[E15] 



9 KST-^?JgfiJSi^ 

^ ^6 a «a® 



if ■ : / 
:» ! 














i 









5 K&e 



3 &isa 

-7 fS«)t>^n5>h4>*^ 



-LET 




!/■ 


! ^ 


i« 

i 1 





7 eBWJt;^*^' 



6 a fi^SJB 

3 

5 ems 



^4 &/SflS{bfls 



/ 8 E0iT-i^JEl8Uafi«« 



^2 fifi 



[g|6] 



[07] 



8 E0iT-i?JB^tSjgl8« 
9 Ea-^-i^JBfit^ia 



v: 



6 a «af8 
/ 

3 ^sa 

5 ess 

4 ^sai<b«9 

6 b mm 



2 S«c 

>7 sa«3fe:^;i5y hq»*» 



S=3 



1 1 XKai^g 

1 5 7=-fX4^ffi»» 



1 4 tf-^t^Ktas 



1 3 it\i 



1 7 3>ha-7-¥a 

» 2 m^saas 



